NMR spectroscopy-NMR spectra of Pdcd4 MA-3 M , MA-3 C and MA-3 M-C required to determine backbone assignments were recorded as described previously (1, 
1
H. The 3D spectra were collected over approximately 72 hours.
Residual dipolar coupling (RDC) data was obtained from 0.35 ml samples of isotropic and partially aligned 0.25 mM MA-3 M-C in a 25 mM sodium phosphate, 100 mM sodium chloride, 2.5 mM DTT, 2.5 mM TCEP, 50 μM EDTA and 0.02% (w/v) sodium azide buffer at pH 6.5, containing 5% D 2 O/95% H 2 O. Partial alignment of the MA-3 M-C sample was achieved by the addition of 10 mg/ml Pf1 phage (Asla Biotech). 1 J HN and 1 D HN couplings were measured using TROSY-HNCO based experiments acquired at 35C on a 600 MHz Bruker DRX system (4) . Acquisition times were 19.4 ms for 15 N, 22 ms for 13 C and 60 ms for 1 H. The spectra were collected over approximately 88
hours. 15 N/ 1 H TROSY (5) spectra of MA-3 M-C were acquired in the presence and absence of eIF4A
to identify the changes in the positions of signals induced by eIF4A binding. In these experiments, equimolar amounts of unlabelled eIF4A were added to 400 µM 15 Sequence specific assignments-Sequence-specific backbone resonance assignments (N, NH, Cα and CO) were obtained for Pdcd4 MA-3 M , MA-3 C and MA-3 M-C as described previously (1, 2) . Determination of the Pdcd4 MA-3 M-C structure using NMR restraint-driven docking-The structure of the MA-3 M-C region was determined by NMR restraint driven docking using the program HADDOCK (9) . Previously published structures of the isolated MA-3 domains (Pdcd4 MA-3 M PDB code 2RG8
(10) and Pdcd4 MA-3 C PDB code 2HM8 (7)) were initially refined in XPLOR-NIH using the MA-3 M-C backbone amide RDCs (11, 12) and torsion angle restraints (MA-3 C only) obtained from TALOS (13) . The refined structures were used as starting points for the docking calculations. In order to tether the C-termini of MA-3 M and the N-termini of MA-3 C, the intervening unstructured linker residues (K306-S318), which are absent from the MA-3 M crystal structure, were built onto the Ctermini of MA-3 M using Swiss-Pdb Viewer (14) .
The docking algorithm was primarily driven by ambiguous interaction restraints (AIRs) between "active" and "passive" residues located on the protein-protein interface. The experimentally identified active residues were defined as those that had a combined backbone amide and carbonyl chemical shift change of over 0.025 ppm between the HNCO spectra of the individual MA-3 domains and the entire MA-3 M-C region. In addition, all active residues were defined by MOLMOL (15) as being >10% solvent exposed. Isolated shifted residues, or those located in the flexible linker were not included as active residues. Passive residues were defined as all solvent accessible (>10% exposed) neighbours of active residues. All active and passive residues, as well as those up to two places either side, were defined as semi flexible during the simulated annealing stages. Backbone amide RDC data obtained for residues within well defined, structured regions of the MA-3 domains were used to incorporate restraints defining the orientation of the two domains. The axial component (Da) and rhombicity of the alignment tensor (-11.94 and 0.34 respectively) for partially aligned samples of MA-3 M-C were calculated by MODULE based on the refined MA-3 M structure (16) . A combination of the direct and indirect use of RDC data was used in the docking protocol as recommended by the HADDOCK authors (17). Backbone torsion angle restraints derived from TALOS and a 1.5 Å distance constraint, used to link the C-terminal residue (S318) of MA-3 M and the N-terminal residue (G319) of MA-3 C , were also included in the docking calculation. Residues in the unstructured linker region between the MA-3 domains (K306-V324) were considered to be fully flexible.
In the first stage of the docking calculations 1000 initial complex structures were generated by rigid body energy minimization. The 200 complexes with the lowest overall energy were then selected and refined in an explicit water shell (9) . After refinement, the complexes were initially sorted into structurally related groups using the default clustering cut-off of 7.5 Å, which placed 195 of the 200 docked structures in one group with an overall backbone RMSD (for residues 158-305 and 326-446) of 1.38 Å. This cluster was reduced to include all converged structures up to the point at which a significant divergence in baseline RMSD to the structure with the lowest HADDOCK score was observed (backbone RMSD for residues 158-305 and 326-446 of <1.18 Å). Analysis of the calculated structures was carried out using MOLMOL (15) . The SDS-PAGE gel shown in panel a) illustrates the analysis of a typical pull down experiment using immobilised GST-MA-3 M-C as bait and eIF4Gm as the potential interaction partner. eIF4Gm (8 µM) was loaded onto a glutathione agarose column that had been preloaded with GST-MA-3 M-C (7 µM), 
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